(19) 



J 



(12) 



Europalsches Patentamt 
European Patent Office 
Office urop en des brevets (11) EP 1 079 173 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

28.02.2001 Bulletin 2001/09 

(21) Application number. 00202456.0 

(22) Date of filing: 10.07.2000 



(51) intCI. 7 : F21S8/12 

//F21W101:10 



(84) Designated Contracting States: 


(72) Inventor: Denley, Ronald S. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Woodstock, Illinois 60098 (US) 


MC NL PT SE 




Designated Extension States: 


(74) Representative: 


AL LT LV MK RO SI 


Long, Edward Anthony et al 




Hulse & Co, 


(30) Priority: 20.08.1999 US 149972 P 


St James House, 8th Floor, 




Vicar Lane 


(71 ) Applicant Elco Textron Inc. 


Sheffield S1 2 EX (GB) 


Rockford, Illinois 61125 (US) 



CM 
< 
CO 

O 



(54) Electro-formed bulb shield and method of making same 

(57) A bulb shield (20, 20a, 20b) for use in an auto- 
motive headlamp assembly (22), and a method for mak- 
ing same. The bulb shield (20, 20a, 20b) includes a cup 
portion (28, 28a, 28b) and a portion (30, 30a, 30b) 
which extends from the cup portion (28, 28a, 28b) and 
is configured for mounting to a reflector (24) of the auto- 
motive headlamp assembly (22) or to another, proxi- 
mate structure. When the bulb shield (20, 20a, 20b) is 
mounted, the cup portion (28, 28a, 28b) is preferably 
generally horizontally aligned with a headlamp bulb (26) 
in the automotive headlamp assembly (22), thereby 
eliminating a "hot spot" which would otherwise be view- 
able when looking into the headlamp beam. Preferably, 
at least a portion of the cup portion (28, 28a, 28b) of the 
bulb shield (20, 20a, 20b) is electro-formed. Such a bulb 
shield (20, 20a, 20b) is relatively inexpensive and easy 
to make, yet can withstand the high temperatures which 
are typically experienced in an automotive headlamp 
assembly (22). Additionally, such a bulb shield (20, 20a, 
20b) can be inexpensively provided, yet meet precision 
requirements. Still further, such a bulb shield (20, 20a, 
20b) provides enhanced design flexibility and styling 
consistent with plastic molding. 
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Description 

Background of the Invention 

[0001] The present invention relates generally to s 
bulb shields for us in automotive headlamp assem- 
blies, and relates more specifically to an electro-formed 
bulb shield. 

[0002] The present invention also relates generally 
to methods of making bulb shields which are employed w 
in automotive headlamp assemblies, and relates more 
specifically to a method of making a bulb shield where 
the method includes a step of electro-forming at least a 
portion of a bulb shield 

[0003] Automotive headlamp assemblies generally is 
include a headlamp bulb which is positioned in a reflec- 
tor. A bulb shield is mounted to the reflector, and is posi- 
tioned generally in front of the headlamp bulb. While the 
reflector functions to reflect the light from the headlamp 
bulb forward, thus forming a headlamp beam, the bulb 20 
shield functions to prevent an oncoming driver from see- 
ing a 'hot spot' in the headlamp beam. 
[0004] Bulb shields typically include a cup portion 
which is disposed generally in front of the headlamp 
bulb, and portion which extends from the cup portion 25 
and mounts to the reflector or some other proximate 
structure. The cup portion of the bulb shield is usually 
relatively sharply concave, thereby providing that the 
light which enters the cup portion is reflected generally 
back to the headlamp beam. ao 
[0005] Fabricating a bulb shield out of metal, such 
as out of a thin gauge steel, is difficult because of the 
peripheral edge of the cup portion having to meet preci- 
sion requirements. Because the deep draw of the cup 
portion stretches the material somewhat randomly, trim- 35 
ming the peripheral edge of the cup portion is costly. 
[0006] Instead of metal, it would be beneficial to 
provide a bulb shield which is at least partly formed of 
plastic. Plastic is not only lightweight and relatively inex- 
pensive, but would provide that a bulb shield can be ao 
made within a plastic injection molding process. How- 
ever, the cup portion of a bulb shield typically experi- 
ences extremely high temperatures, and most plastics 
which have a reasonable cost cannot endure such high 
temperatures. Specifically, the cup portion of a bulb 45 
shield often experiences temperatures as high as, or 
even higher than, 500° Fahrenheit (260° Celsius). 
Because low cost plastics cannot generally withstand 
such high temperatures, it has not been possible to pro- 
vide a low cost, part plastic bulb shield for use in an so 
automotive headlamp assembly. Alternatively, it would 
be beneficial to provide a metal bulb shield, wherein at 
least a portion of the bulb shield is electro-formed. 

Objects and Summary 55 

[0007] Accordingly, it is an object of an embodiment 
of the present invention to provide a bulb shield for use 



in an automotive headlamp assembly, where the bulb 
shield includes a portion which is electro-formed. 
[0008] Another object of an embodiment of the 
present invention is to provide a method of making a 
bulb shield for use in an automotive headlamp assem- 
bly, where the method includes an electro-forming step. 
[0009] Still yet another object of an embodiment of 
the present invention is to provide a bulb shield for use 
in an automotive headlamp assembly, where the bulb 
shield is part plastic, part metal. 
[0010] Briefly, and in accordance with one or more 
of the foregoing objects, an embodiment of the present 
invention provides a bulb shield for use in an automotive 
headlamp assembly, and a method for making same. 
The bulb shield includes a cup portion and a portion 
which extends from the cup portion and is configured for 
mounting to a reflector of the automotive headlamp 
assembly or to another, proximate structure. When the 
bulb shield is mounted, the cup portion is preferably 
generally horizontally aligned with a headlamp bulb in 
the automotive headlamp assembly, thereby eliminating 
a "hot spot" which would otherwise be viewable when 
looking into the headlamp beam. Preferably, at least a 
portion of the bulb shield is electro-formed. Such a bulb 
shield is relatively inexpensive and easy to make, yet 
can withstand the high temperatures which are typically 
experienced in an automotive headlamp assembly. 
Another embodiment of the present invention provides a 
method of making an electro-formed bulb shield for use 
in an automotive headlamp assembly. 

Brief Description of the Drawings 

[0011] The organization and manner of the struc- 
ture and function of the invention, together with further 
objects and advantages thereof, may be understood by 
reference to the following description taken in connec- 
tion with the accompanying drawings, wherein: 

FIGURE 1 is a simplified, schematic view of a por- 
tion of an automotive headlamp assembly, showing 
a reflector, a headlamp bulb and a bulb shield, 
wherein the bulb shield is shown bottom-mounted 
in the assembly; 

FIGURE 1 A is a view similar to that of FIGURE 1, 
but showing the bulb shield top-mounted in the 
assembly; 

FIGURE 2 is a front, perspective view of a bulb 
shield which is in accordance with one embodiment 
of the present invention; 

FIGURE 3 is a front, elevational view of the bulb 
shield illustrated in FIGURE 2; 

FIGURE 4 is a side, elevational view of the bulb 
shield illustrated in FIGURE 2; 
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FIGURE 5 is a rear, perspective view of the bulb 
shield Illustrated In FIGURE 2; 

FIGURE 6 is a side, cross-sectional view of the bulb 
shield illustrated in FIGURE 2, taken along line 6-6 s 
of FIGURE 2; 

FIGURE 7 is a view showing detail of a circled por- 
tion of FIGURE 6; 

10 

FIGURE 8 is a block diagram of a method which 
can be employed to make the bulb shield shown In 
FIGURES 2-7; 

FIGURE 9 is a side, cross-sectional view, similar to is 
FIGURE 6, of a bulb shield which is in accordance 
with still another embodiment of the present inven- 
tion; 

FIGURE 10 is a block diagram of a method which 20 
can be employed to make the bulb shield shown in 
FIGURE 9; 

FIGURE 11 is a view similar to FIGURE 9, but 
showing the bulb shield before a portion of an 25 
inside surface of a cup portion of the bulb shield is 
melted away; 

FIGURE 12 is a side, cross-sectional view, similar 
to FIGURES 6 and 9, of a bulb shield which is in 30 
accordance with still yet another embodiment of the 
present Invention; 

FIGURE 13 is a block diagram of a method which 
can be employed to make the bulb shield shown In 35 
FIGURE 12; and 

FIGURE 14 is a view of the bulb shield shown in 
FIGURE 12, but showing the plastic mandrel 
attached to the stem portion before the mandrel is 40 
melted away. 

Description of Embodiments of the Invention 

[0012] While the present invention may be suscep- as 
tible to embodiment in different forms, there is shown in 
the drawings, and herein will be described in detail, 
embodiments of the invention with the understanding 
that the present description is to be considered an 
exemplification of the principles of the invention and is so 
not intended to limit the invention to that as illustrated 
and described herein. 

[001 3] A bulb shield 20 which is in accordance with 
one embodiment of the present invention is illustrated in 
FIGURES 2-6, a bulb shield 20a which is in accordance 55 
with another embodiment of the present invention is 
illustrated in FIGURE 9, and a bulb shield 20b which is 
in accordance with still yet another embodiment of the 



present invention is illustrated in FIGURE 12. All three 
bulb shields 20, 20a, 20b provide several advantages. 
Each is generally lightweight, inexpensive and easy to 
make. In addition, each can withstand the high temper- 
atures which are typically experienced In an automotive 
headlamp assembly. 

[0014] FIGURES 1 and 1A depict how any one of 
the bulb shields 20, 20a, 20b are envisioned to be incor- 
porated into an automotive headlamp assembly 22. As 
shown, the headlamp assembly 22 includes a reflector 
24 and a headlamp bulb 26 disposed in the reflector 24. 
The bulb shield 20, 20a, 20b is mounted to the reflector 
24. While FIGURE 1 shows the bulb shield 20, 20a, 20b 
bottom-mounted in the assembly 22, FIGURE 1A 
shows the bulb shield 20, 20a, 20b top-mounted in the 
assembly. Regardless of whether the bulb shield 20, 
20a, 20b is bottom-mounted or top-mounted, preferably 
the bulb shield 20, 20a, 20b is mounted to the reflector 
24 or some other proximate structure such that a cup 
portion 28, 28a, 28b of the bulb shield 20, 20a, 20b Is 
generally horizontally aligned with the headlamp bulb 
26. Such alignment between the headlamp bulb 26 and 
the cup portion 28, 28a, 28b of the bulb shield 20, 20a, 
20b causes the cup portion 28, 28a, 28b to block or 
eliminate the "hot spot' which would otherwise be view- 
able by, for example, an oncoming driver who looks in 
the direction of the projected headlamp beam. 
[0015] The bulb shield 20 illustrated in FIGURES 2- 
7 will now be described. As shown, the bulb shield 20 
includes a cup portion 28 and a stem portion 30 which 
extends from the cup portion 28. Preferably, it is the end 
32 of the stem portion 30 which is configured for mount- 
ing the bulb shield 20. Specifically, as shown, the end 32 
of the stem portion 30 may include a base 34 which is 
receivable in a corresponding channel, where the chan- 
nel is provided either on the reflector or on another, 
proximate structure for mounting the bulb shield 20. 
Preferably the stem portion 30 is of a length which pro- 
vides that when the bulb shield 20 is mounted, the bulb 
shield 20 is generally aligned with the headlamp bulb 26 
(see FIGURE 1 ) such that the bulb shield 20 eliminates 
the "hot spot" which would otherwise be caused by the 
headlamp bulb 26. 

[0016] As shown, preferably the cup portion 28 of 
the bulb shield 20 is sharply concave having an inside 
surface 36 and an outside surface 38, wherein the 
inside surface 36 generally faces the headlamp bulb 26 
when the bulb shield 20 is correctly mounted. Alterna- 
tively, the cup portion 28 may take some other shape. 
Regardless of the shape of this portion of the bulb 
shield 20, preferably the portion 28 is configured to 
block or eliminate the headlamp beam "hot spot" when 
the bulb shield 20 is correctly mounted. 
[0017] While the stem portion 30 of the bulb shield 
20 is preferably made of plastic, the cup portion 28 Is 
preferably made of one or more layers of metal which 
are disposed on plastic. To this end, the bulb shield 20 
may comprise a single plastic part including the stem 
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portion 30 and cup portion 28, where the cup portion 28 
has one or more metal layers deposited on the plastic. 
More specifically, as shown in FIGURE 7, preferably the 
cup portion 28 includes a plastic layer 40, which is effec- 
tively the inside surface 36 of the cup portion 28, and a 
plurality of metal layers 42, 44, 46 deposited on the 
opposite surface 38 of the cup portion 28. The plastic 
may be a high heat-resistant injection molding material, 
such as polyphenelene sulfide, "Fortran" or "Ryton." 
The plurality of metal layers which are layered on the 
plastic may include a layer 42 of copper which is electro- 
formed onto the surface of the plastic 40 at a thickness 
of 0.01 00 to 0.01 1 0 inches, a layer 44 of nickel which is 
plated over the layer 42 of electro-formed copper at a 
thickness of 0.00015 to 0.0002 inches, and an exterior 
layer 46 of decorative chrome plated over the nickel 
plating layer 44 at a thickness of 0.00035 to 0.0005 
inches. In other words, the bulb shield 20 may comprise 
a single plastic part having a stem portion 30 and a cup 
portion 28, where the outside surface 38 of the cup por- 
tion 28 is layered with copper, nickel and then chrome. 
Of course, other materials and/or thicknesses may be 
utilized. 

[0018] The layers 42, 44, 46 of metal on the outside 
surface 38 of the cup portion 28 of the bulb shield 20 
provide that the cup portion 28 can withstand the high 
temperatures which are experienced by the bulb shield 
20 when the bulb shield 20 is employed in an automo- 
tive headlamp assembly 22, as shown in FIGURE 1. 
The electro-forming and plating provides that the cup 
portion 28 becomes captive, so that different thermal 
coefficients of expansion will permit the materials to 
grow separately, but still remain attached and assem- 
bled. The electro-forming and plating also provides that 
the peripheral surface 48 of the cup portion 28 is 
shaped and sized to meet precision requirements. 
[0019] A method which can be used to make the 
bulb shield 20 shown in FIGURES 2-7 will now be 
described with reference to FIGURE 8. First, a plastic 
part is plastic injection molded. Specifically, preferably a 
plurality of identical plastic parts are molded simultane- 
ously using a multiple cavity tool. The plastic used to 
mold the part(s) is preferably a high heat-resistant injec- 
tion molding material, such as polyphenelene sulfide, 
"Fortran" or "Ryton," as discussed above. Each plastic 
part provides the stem portion 30 and the inside surface 
36 of the cup portion 28, as shown in FIGURES 2-7. 
Then, preferably, the inside surface 36 of the cup por- 
tion 28, as well as the entire stem portion 30, is masked 
(perhaps by using a masking tool) from electro-forming. 
After the appropriate areas have been masked, a gener- 
ally conductive material, such as silver nitrate, is 
sprayed or otherwise applied to the outside surface 38 
of the cup portion 28 of the bulb shield 20. Then, a metal 
material, such as copper (type II) at a thickness of 
0.0100-0.0110 inches, is electro-formed onto the out- 
side surface 38 of the cup portion 28 (thereby providing 
layer 42). Then, another metal material, such as nickel 



at a thickness of 0.00015-0.0002 inches, is plated over 
the electro-formed layer 42 of copper (thereby providing 
layer 44). Finally, a decorative metal material, such as 
decorative chrome at a thickness of 0.00035-0.005 

5 inches, is plated over the nickel flash (plating) (thereby 
providing layer 46). Hence, the plastic layer 40 of the 
cup portion 28 of the bulb shield 20 functions as a man- 
drel during the electro-forming, yet remains part of the 
bulb shield 20. Overall, such a process is simple and 

io easy to perform. Additionally, such a process yields a 
bulb shield 20 which has desired properties, such as 
being lightweight and relatively inexpensive, yet meets 
precision requirements at the peripheral edge 48. 
[0020] As mentioned hereinabove, FIGURE 9 

15 depicts a bulb shield 20a which is in accordance with a 
second embodiment of the present invention. This bulb 
shield 20a will now be described. Because the bulb 
shield 20a shown in FIGURE 9 is very similar to the bulb 
shield 20 shown in FIGURES 2-7, similar reference 

20 numerals are used for corresponding parts, and the 
alphabetic suffix "a" is added. 

[0021] As shown in FIGURE 9, the bulb shield 20a, 
like the bulb shield 20 shown in FIGURES 2-7, also 
includes a stem portion 30a (which preferably includes 

25 a mounting base 34a), and a cup portion 28a. However, 
the bulb shield 20a shown in FIGURE 9 includes a plas- 
tic layer 40a which does not extend fully along the inside 
surface 36a of the cup portion 28a Instead, the plastic 
layer 40a extends only along a portion of the inside sur- 

30 face 36a of the cup portion 28a. The plastic layer 40a 
may comprise a high heat-resistant injection molding 
material, such as polyphenelene sulfide, "Fortran" or 
"Ryton." As shown, a layer 42a of metal, such as a layer 
of electro-formed copper at a thickness of 0.0100 to 

35 0.01 1 0, is provided at the area where the inside surface 
36a of the cup portion 28a does not include plastic. 
While FIGURE 9 depicts the situation where the bulb 
shield 20a is configured for bottom-mounting within an 
assembly 22 (see FIGURE 1), the bulb shield 20a may 

40 instead be configured for top mounting (see FIGURE 
1A). 

[0022] It is possible to provide plastic on the inside 
surface 36a of the cup portion 28a at the area shown in 
FIGURE 9 because generally, when the bulb shield 20a 

45 is correctly mounted in an automotive headlamp assem- 
bly (see FIGURE 1), the electro-formed metal layer 42a 
experiences greater heat than does the adjacent plastic 
layer 40a on the inside surface 36a of the cup portion 
28a. This is because the temperature of the headlamp 

so bulb 26 is transferred by convection to the bulb shield 
20a, and the highest temperature is generally experi- 
enced at the upper area of the inside surface 36a of the 
cup portion 28a (the area which does not include the 
plastic). It is estimated that the area of the inside sur- 

55 face 36a of the cup portion 28a where the plastic 40a is 
located experiences less heat than the remainder of the 
inside surface 36a of the cup portion 28a. 
[0023] The bulb shield 20a shown in FIGURE 9 also 
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preferably includes a layer 44a of nickel which is plated 
over the layer 42a of electro-formed copper at a thick- 
ness of 0.00015 to 0.0002 inches, and an exterior layer 
46a of decorative chrome plated over the nickel plating 
at a thickness of 0.00035 to 0.0005 inches. Of course, 
other materials and/or thicknesses may be utilized. 
[0024] The layers 42a, 44a, 46a of metal on the out- 
side surface 38a of the cup portion 28a of the bulb 
shield 20a provide that the cup portion 28a can with- 
stand the high temperatures which are experienced by 
the bulb shield 20a when employed in an automotive 
headlamp assembly 22. The electro-forming provides 
that inner layers of the cup portion 28a become captive, 
so that different thermal coefficients of expansion will 
still permit the materials to grow separately, but still 
remain attached and assembled. The electro-forming 
also provides that the peripheral surface 48a of the cup 
portion 28a can be metal, yet can still meet precision 
requirements and at a reasonabie cost. 
[0025] A method of making the bulb shield 20a 
shown in FIGURE 9 will now be described with refer- 
ence to FIGURE 10 (and FIGURE 11). First, a plastic 
part is two-shot plastic injection molded. Specifically, 
preferably a relatively low melt plastic, such as polysty- 
rene (230° Fahrenheit melt) is two shot molded with a 
relatively high melt plastic, such as PPS (510° Fahren- 
heit deflection temperature). Such a two shot molding 
process provides the two-material plastic piece 60 
shown in FIGURE 11, where the plastic piece 60 
includes an upper portion 62 of the relatively low melt 
* plastic, and a lower portion 64 of the relatively high melt 
plastic (layer 40a). Then, the layer 42a of metal mate- 
rial, such as copper at a thickness of 0.01 00 to 0.01 1 0 
inches, is electro-formed onto the outside surface 38a of 
the cup portion 28a, onto the surface of the lower melt 
plastic 62. Then, a layer 44a of nickel is plated over the 
layer 42a of electro-formed copper at a thickness of 
0.00015 to 0.0002 inches (thereby providing that which 
is shown in FIGURE 11). Hence, the outside surface of 
the cup portion of the plastic part 60 functions as a man- 
drel for the electro-forming. Subsequently, the piece 60 
is baked, such as at a temperature of 350° Fahrenheit, 
to melt away the lower melt plastic portion 62 of the cup 
portion 28a. Then, the inside surface 36a of the cup por- 
tion 28a is black finished, and the outside surface 38a of 
the cup portion 28a is decorative plated, such as with a 
layer 46a of chrome, for example at a thickness of 
0.00035 to 0.0005 inches (thereby providing that which 
is shown in FIGURE 9). 

[0026] A bulb shield 20b which is in accordance 
with yet another embodiment of the present invention is 
shown in FIGURE 12, and will now be described. 
Because the bulb shield 20b shown in FIGURE 12 is 
very similar to the bulb shields 20 and 20a shown in 
FIGURES 2-7 and 9, respectively, similar reference 
numerals are used for corresponding parts, and the 
alphabetic suffix *b" is used. 

[0027] The bulb shield 20b includes a stem portion 



30b made of metal, such as steel, and a cup portion 28b 
made of a plurality of metal layers 42b, 44b, 46b, such 
as copper, nickel and decorative chrome. Preferably, the 
cup portion 28b is heat staked to the stem portion 30b, 
5 and the copper layer 42b is electro-formed such that the 
electro-forming further secures the cup portion 28b to 
the stem portion 30b. 

[0028] A method of making the bulb shield 20b 
shown in FIGURE 12 will now be described with refer- 

w ence to FIGURE 13 (and FIGURE 14). First, a mandrel 
69 is plastic injection molded, and then is heat staked to 
the stem portion 30b, which, as mentioned above, is 
preferably formed of steel (thereby providing that which 
is shown in FIGURE 14). The mandrel 69 may include a 

15 receptacle slot and small studs to facilitate the heat 
staking. Then, a conductive material, such as silver 
nitrate, is sprayed or otherwise applied to the outside 
surface 38b of the mandrel 69. Subsequently, a metal 
layer 42b, such as copper at a thickness of 0.005-0.006, 

20 is electro-formed onto the conductive material, thereby 
providing that which is illustrated in FIGURE 14. Prefer- 
ably, the electro-forming further secures the stem por- 
tion 30b to the mandrel 69. Then, the overall assembly 
is baked to melt away the mandrel 69. Then, the assem- 

25 bly is nickel flashed (thereby providing layer 44b) and 
chrome plated (thereby providing layer 46b), thereby 
providing that which is illustrated in FIGURE 12. To facil- 
itate the plating bath, a thru slot may be provided in the 
cup portion 28b of the bulb shield 20b. 

30 [0029] Each of the bulb shields 20, 20a, 20b 
described hereinabove is lightweight and relatively inex- 
pensive to make. Additionally, the peripheral surface 48, 
48a, 48b of the cup portion 28, 28a, 28b of each meets 
precision requirements. Also, each of the methods 

35 described hereinabove is simple and relatively inexpen- 
sive to perform. 

[0030] While embodiments of the present invention 
are shown and described, it is envisioned that those 
skilled in the art may devise various modifications with- 
40 out departing from the spirit and scope of the foregoing 
description. 

Claims 

45 1 . A bulb shield (20, 20a, 20b) configured for use in an 
automotive headlamp assembly (22) that includes a 
reflector (24) and a headlamp bulb (26) disposed in 
the reflector, said bulb shield (20, 20a, 20b) includ- 
ing a cup portion (28, 28a, 28b) and a stem portion 

so (30, 30a, 30b) which extends from said cup portion 
(28, 28a, 28b) and is configured for mounting either 
to the reflector (24) of the automotive headlamp 
assembly (22) or to another, proximate structure, 
wherein when said bulb shield (20, 20a, 20b) is 

55 mounted, said cup portion (28, 28a, 28b) is gener- 
ally horizontally aligned with the headlamp bulb 
(26) in the automotive headlamp assembly (22), 
said bulb shield (20, 20a, 20b) CHARACTERIZED 
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IN THAT at least a portion of said bulb shield (20, 
20a, 20b) being electro-formed. 

2. The bulb shield (20, 20a, 20b) as recited in claim 1 , 
CHARACTERIZED IN THAT at least a portion of 5 
said cup portion (28, 28a, 28b) is plastic (40, 40a, 
69). 

3. The bulb shield (20, 20a, 20b) as recited in claim 1 , 
CHARACTERIZED IN THAT at least a portion of w 
said cup portion (28, 28a, 28b) is metal (42, 44, 46, 
42a, 44a, 46a, 42b, 44b, 46b). 

4. The bulb shield (20, 20a, 20b) as recited in claim 1 , 
CHARACTERIZED IN THAT at least a portion of 15 
said cup portion (28, 28a, 28b) is plastic (40, 40a, 
69), and said cup portion (28, 28a, 28b) includes 
metal (42, 44, 46, 42a, 44a, 46a, 42b, 44b, 46b) 
which is disposed on the plastic (40, 40a, 69). 

20 

5. The bulb shield (20, 20a, 20b) as recited in claim 4, 
CHARACTERIZED IN THAT said cup portion (28, 
28a, 28b) includes a plurality of layers of metal (42, 
44, 46, 42a, 44a, 46a, 42b, 44b, 46b) which are dis- 
posed on the plastic (40, 40a, 69). 25 

6. The bulb shield (20, 20a, 20b) as recited in claim 1 , 
CHARACTERIZED IN THAT said cup portion (28, 
28a, 28b) includes a plastic portion (40, 40a, 69) 
that has an inside surface (36, 36a) and an outside 30 

. surface (38, 38a, 38b), wherein when said bulb 
shield (20, 20a, 20b) is mounted, said inside sur- 
face (36, 36a) generally faces the headlamp bulb 
(26), said cup portion (28, 28a, 28b) including at 
least one layer of metal material (42, 44, 46, 42a, 35 
44a, 46a, 42b, 44b, 46b) which is disposed on the 
outside surface (38, 38a, 38b) of said plastic por- 
tion (40, 40a, 69). 

7. The bulb shield (20, 20a, 20b) as recited in claim 6, ao 
CHARACTERIZED BY said cup portion (28, 28a, . 
28b) further comprising a layer of copper (42, 42a, 
42b) disposed on the plastic portion (40, 40a, 69), a 
layer of nickel (44, 44a, 44b) disposed on the layer 

of copper (42, 42a, 42b), and a layer of chrome (46, 45 
46a, 46b) disposed on the layer of nickel (44, 44a, 
44b). 

8. The bulb shield (20, 20a, 20b) as recited in claim 1 , 
CHARACTERIZED IN THAT said cup portion (28, so 
28a, 28b) has an inside surface (36, 36a) and an 
outside surface (38, 38a, 38b), wherein when said 
bulb shield (20, 20a, 20b) is mounted, said inside 
surface (36, 36a) generally faces the headlamp 
bulb (26), wherein at least a portion of said inside ss 
surface (36, 36a) is formed of plastic (40, 40a, 69). 

9. The bulb shield (20a) as recited in claim 1, CHAR- 



ACTERIZED IN THAT said cup portion (28a) has an 
inside surface (36a) and an outside surface (38a), 
wherein when said bulb shield (20a) is mounted, 
said inside surface (36a) generally faces the head- 
lamp buib (26), wherein a portion of said inside sur- 
face (36a) is formed of plastic (40a) and a portion of 
said inside surface is formed of metal (42a). 
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FIG. 4 




FIG. 5 
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FIG. 7 
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FIG. 8 



MOLD PLASTIC PART 



MASK APPROPRIATE AREAS 



APPLY CONDUCTIVE MATERIAL 



ELECTRO-FORM METAL 
(EG. COPPER) ONTO OUTSIDE 
SURFACE OF CUP PORTION 



PLATE (EG. NICKEL) OVER 
ELECTRO-FORMED METAL 



PLATE (EG. CHROME) OVER 
NICKEL PLATING WITH 
DECORATIVE MATERIAL 
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FIG. 10 



MOLD PLASTIC PART 
(E.G. TWO-SHOT) 



MASK APPROPRIATE AREAS 



ELECTO-FORM (EG. COPPER) 
ONTO OUTSIDE SURFACE 
OF CUP PORTION 



PLATE (E.G. NICKEL) OVER 
ELECTRO-FORMED METAL 



MELT LOWER MELT PLASTIC 
AWAY 



BLACK FINISH INSIDE 
SURFACE OF CUP PORTION 



PLATE (E.G. CHROME) OVER 
NICKEL PLATING WITH 
DECORATIVE MATERIAL 
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FIG. 14 
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FIG. 13 



MOLD THE MANDREL 



HEAT STAKE THE MANDREL 
TO THE STEM PORTION 



SPRAY CONDUCTIVE MATERIAL 
ON OUTSIDE SURFACE OF 
MANDREL 



ELECTRO-FORM (EG. COPPER) 
ONTO OUTSIDE SURFACE 
OF MANDREL 



MELT AWAY THE MANDREL 



NICKEL FLASH AND CHROME 
PLATE THE OUTSIDE SURFACE 
OF THE CUP PORTION 
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